In This Issue  by unknown
Leading Edge
In This IssueX-ing out a Tumor Suppressor
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ErbB2/Her-2 is an oncogene frequently overexpressed in breast cancer. Zuo et al. now find
that FoxP3 represses ErbB2/Her-2 expression, therefore acting as a tumor suppressor.
Surprisingly, the authors find that in femalemice and human patients, one of the two copies
of the FoxP3 gene is silenced as it is located on the X chromosome. X inactivation therefore
contributes to the loss of heterozygosity and silencing of a tumor suppressor. FoxP3 is the
first X-linked tumor suppressor gene shown to be important in breast cancer.
TB’s Great Escape
PAGE 1287
It has been generally thought that Mycobacterium tuberculosis, the pathogen causing tu-
berculosis, is internalized into phagosomes where it replicates. van der Wel et al. now pro-
vide evidence thatM. tuberculosis andM. leprae escape frommembrane-enclosed compartments and enter the cytosol to
replicate. The translocation has major consequences for the induction of cell death and recognition by the immune system.
The nonpathogenic Mycobacterium bovis BCG, the vaccine for tuberculosis, is found to remain localized in a membrane-
enclosed compartment. This could explain why the vaccine fails to protect against pulmonary tuberculosis and suggests an
improved vaccine strategy.
HOTAIR Blows from a Distance
PAGE 1311
Transcription of long, noncoding RNAs (ncRNA) is prevalent in the genome, but their roles in genetic and epigenetic reg-
ulation are poorly understood. In this study, Rinn et al. comprehensively characterize the transcriptional landscape of
the human HOX loci, leading to systemic identification of ncRNA expression patterns, sequence motifs, and relationships
with domains of chromatin modifications. They identify a ncRNA named HOTAIR, which interacts with the histone methyl-
ation complex PRC2 and regulates the histone modification and transcription of genes over an40 kilobase chromosomal
domain. The ability to affect gene expression at a distance suggests potentially widespread roles for ncRNAs in gene
regulation.
New Fashion in Coats
PAGE 1325
COPII-coated vesicles export newly synthesized proteins from the endoplasmic reticulum. The COPII coat consists of the
Sec13/31 assembly unit and a complex that selects cargo and that can polymerize into an octahedral cage and deform the
membrane into a bud. Fath et al. report crystallographic analysis of the assembly unit and construct a molecular model of
the COPII cage by fitting Sec13/31 crystal structures into a recently determined electron microscopy density map. The
study reveals that there is no interdigitation of assembly units of the kind seen in coats formed by clathrin. The authors
propose that a central hinge in the assembly unit allows the complex to adapt to cages of variable curvature.
Spying on DNA Unzipping
PAGE 1299
Helicases aremolecular motors that separate DNA strands for efficient DNA replication,
repair, and recombination. Johnson et al. apply single-molecule mechanical measure-
ments to examine the T7 helicase unwinding of dsDNA by mechanically destabilizing
the fork junction. The authors show that the dsDNA unwinding rate depends on the
destabilizing force as well as the DNA sequence at the fork, demonstrating that the
junction acts as a barrier to helicase translocation. Furthermore, quantitative modeling
of the T7 helicase motion suggests that this helicase may utilize an active unwinding
mechanism.
The Stress Is on Bim
PAGE 1337
Endoplasmic reticulum (ER) stress caused bymisfolded proteins or cytotoxic drugs can
kill cells and has been implicated in the etiology of certain degenerative diseases. Here
Puthalakath et al. find that the proapoptotic BH3-only protein Bim is essential for ER stress-induced apoptosis in a diverse
range of cell types both in culture and within an animal. ER stress activates Bim through two pathways: Dephosphorylation
by protein phosphatase 2A, which prevents its ubiquitination and proteasomal degradation, and via transcription factor
CHOP-C/EBPa-mediated transcriptional induction. These results define the molecular mechanisms of ER stress-induced
apoptosis and identify targets for therapeutic intervention in ER stress-related diseases.Cell 129, June 29, 2007 ª2007 Elsevier Inc. 1231
Triggering Cilia Breakdown
PAGE 1351
Mammalian cilia act as a sensor of environmental cues, and numerous developmental
disorders and pathologies arise from defects in cilia-associated signaling proteins. Cilia
are assembled and disassembled during each cell cycle, yet little is known about these
mechanisms. Pugacheva et al. now demonstrate that serum growth factors trigger
ciliary disassembly by inducing expression of the scaffolding protein HEF1/NEDD9
that binds and activates Aurora A kinase. In turn, Aurora A phosphorylates and activates
HDAC6, which destabilizes the ciliary axoneme by deacetylating tubulin and thus
promotes ciliary resorption.
Unexpected Origin of Mesenchymal Stem Cells
PAGE 1377
Information about mesenchymal stem cells (MSCs) has come mainly from experiments performed in cultured cell lines,
leaving many open questions about their in vivo correlates and function. Takashima et al. address this issue by determining
the developmental derivation of MSCs, which reveals that MSCs are actual tissue components with clear developmental
origins. Surprisingly, the first wave of MSC supply is derived from neuroepithelium and neural crest rather than mesoderm,
which is widely believed to be the origin of MSC.
Ancient Roots of the Hypothalamus
PAGE 1389
Neurosecretory brain centers control major developmental and physiological processes inmany different animals. They are
considered very ancient; yet their evolutionary origin is unknown. Tessmar-Raible et al. have now compared early differen-
tiating neurosecretory brain cells in the marine annelid worm Platynereis and in zebrafish, representatives of two distant
branches of the animal evolutionary tree. They identify a population of neurons that express the same, tissue-restricted
microRNA and a conserved combination of transcription factors in both species. These include neurons that are light
sensitive and secrete the neuropeptide vasotocin. The authors propose that similar sensory-neurosecretory cells were
present at the beginning of brain evolution and formed the bases for the hypothalamus in vertebrates.
Id2 Conducts Heart Development
PAGE 1365
The conduction system is a specialized structure within the heart that is responsible for
electrophysiological activities. Molecular properties that distinguish conduction system
myocytes from surrounding cells are unknown. Moskowitz et al. identify Id2 transcrip-
tional repressor as selectively expressed in the conduction system. Id2 expression
depends upon cooperative Nkx2-5 and Tbx5 regulation. The identified transcriptional
network was critical for myocyte recruitment into the conduction system lineage, cell-
cycle exit, adoption of fast electrophysiologic conduction, and expression of conduc-
tion systemmarkers. Insight into themolecular specification program of the conduction
system provides new therapeutic targets for cardiac electrophysiological disorders.
Browse the microRNA Catalog
PAGE 1401
MicroRNAs (miRNAs) are differentially expressed small noncoding RNAs that regulate fully or partially sequence-comple-
mentary mRNAs. In order to characterize experimentally the spectrum of mammalian miRNAs, Landgraf et al. sequence
over 250 small RNA libraries from 26 different organ systems and cell types and determine individual miRNA expression
profiles from clone count analyses. Unexpectedly, a relatively small set of miRNAs, many of which were ubiquitously
expressed, account for most of the differences in miRNA profiles between cell lineages and tissues. This broad survey
also provides detailed information about mature sequences, precursor molecules, genome locations, maturation
processes, inferred transcriptional units, and conservation patterns.
Matchmaker for Kinases and Substrates
PAGE 1415
Protein kinases control many critical biological processes and are important therapeutic targets. Whereas mass spectrom-
etry hasmade it easier to find phosphorylated proteins, it remains difficult to identify which of the hundreds of kinases phos-
phorylate aparticular protein. Lindinget al. havedevelopedacomputationalmethod,NetworKIN, that augments kinasecon-
sensus motifs with the influence of contextual factors, such as protein scaffolds, localization, and expression. This method
canpinpoint individual kinases responsible for specific in vivophosphorylation events and improves the accuracywithwhich
phosphorylation networks can be constructed. The authors also present a scalable strategy to validate their predictions.Cell 129, June 29, 2007 ª2007 Elsevier Inc. 1233
